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Preface 

For the forty fourth time, the Association for Educational Communications and Technology (AECT) is 
sponsoring the publication of these Proceedings. Papers published in this volume were presented online and 
onsite during the annual AECT Convention.  A limited quantity of these Proceedings were printed and sold 
in both hardcopy and electronic versions. Volumes 1 and 2 are available through the Educational Resources 
Clearinghouse (ERIC) System. Proceedings volumes are available to members at AECT.org.  

Proceedings electronic copies are also available at: 

http://www.tresystems.com/proceedings/ 

The Proceedings of AECT’s Convention are published in two volumes. Volume #1 contains papers dealing 
primarily with research and development topics. Papers dealing with the practice of instructional 
technology including instruction and training issues are contained in Volume #2. This year, both volumes 
are included in one document. 

REFEREEING PROCESS: Papers selected for presentation at the AECT Convention and included in these 
Proceedings were subjected to a reviewing process. All references to authorship were removed from 
proposals before they were submitted to referees for review. Approximately sixty percent of the 
manuscripts submitted for consideration were selected for presentation at the convention and for 
publication in these Proceedings. The papers contained in this document represent some of the most current 
thinking in educational communications and technology. 

Michael R. Simonson 
Deborah J. Seepersaud 
Editors 



2021 Annual Proceedings – Volumes 1 & 2 
Volume 1: Selected Research and Development Papers 

and 
Volume 2: Selected Papers 

on the 
 Practice of Educational Communications and Technology 

Presented Online and Onsite (Chicago) during 
The Annual Convention of the Association for Educational Communications and Technology 

2021 

ii

Editors 
Michael Simonson, Ph.D. 

Professor 
Instructional Technology and Distance Education 

Fischler College of Education and School of Criminal Justice 
Nova Southeastern University 

Davie, FL 

Deborah Seepersaud, Ed.D. 
Instructional Designer/Adjunct Faculty  

Extended Learning 
Academic Affairs 
Barry University 

Miami Shores, FL 



Previous Proceedings Published in ERIC 
Year Location ED Number 
1979 New Orleans 171329 
1980 Denver 194061 
1981 Philadelphia 207487 
1982 Dallas 223191 – 223326 
1983 New Orleans 231337 
1984 Dallas 243411 
1985 Anaheim 256301 
1986 Las Vegas 267753 
1987 Atlanta 285518 
1988 New Orleans 295621 
1989 Dallas 308805 
1990 Anaheim 323912 
1991 Orlando 334969 
1992 Washington, D.C.  347970 – 348041 
1993 New Orleans 362144 
1994 Nashville 373774 
1995 Anaheim 383284 
1996 Indianapolis 397772 
1997 Albuquerque 409832 
1998 St. Louis 423819 
1999 Houston 436128 
1999 Long Beach 444595 
2000 Denver 455756 
2001 Atlanta 470066 
2002 Dallas 496300 
2003 Anaheim 496305 & 496303 
2004 Chicago 499961 & 499962 
2005 Orlando 499958 & 499963 
2006 Dallas 499964 & 499959 
2007 Anaheim 499889 & 499896 
2008 Orlando 504371 
2009 Louisville 511355 & 511356 
2010 Anaheim 514647 
2011 Jacksonville 514646 & 514647 
2012 Louisville 546875 & 546876 
2013 Anaheim 546877 & 546878 
2014 Jacksonville 562046 & 562048 
2015 Indianapolis 570117 & 570118
2016 Las Vegas 579661 & 579662
2017 Jacksonville 580816 & 580817
2018 Kansas City 600551 & 600552
2019 Las Vegas 609416 & 609417

Proceedings copies are also posted at: 

http://aect.site-ym.com/?page=ConvProceedings (for AECT Members) 
and 
http://www.tresystems.com/proceedings/ 

iii



Reviewers – All Divisions 

Dawn Adolfson 
Todd Adrian 
Dalal H. Alfageh 
Megan Alicea 
Ghadah Almutairy 
Dalal Alrmuny 
Frances M. Alvarado-Albertorio 
Dana AlZoubi 
Ademola Amida 
Fatih Ari 
Ruchika Arora 
T. Logan Arrington
Ismahan Arslan-Ari
Okan Arslan
Tutaleni I. Asino
Clement Oguns Audu
Kristen Austion
Cengiz Hakan AYDIN
Mohamad Ali Baba
Lauren Bagdy
Ziana Bagot
Elizabeth Bailey
Fredrick W. Baker III
Irene A Bal
Jennifer A. Bauman
Arpit Bawa
Danilo M. Baylen
Destiny Benjamin
Joanne P. Bentley
Joanne E. Beriswill
Jamie Bernhardt
Erin D. Besser
Leslie Blatt
Samantha J Blevins
Kristy Bloxham
Elizabeth Boling
Doris U Bolliger
Shauna Kaye Bona
M. Aaron Bond
Ji Yae Bong
surapon boonlue
Jeroen Breman
Sherri Brogdon
Kiran Budhrani
Merve Budun
JaeHwan Byun
Jamie Calcagno-Roach
Mengying Cao
David D. Carbonara
Amy Caton
Dan Cernusca
Elife Ceviker
YunJeong [Eunice] Chang
Parama Chaudhuri

Yin Cheah 
Dennis Cheek 
Hsin-Tzu (Tommy) Chen 
Huiruo Chen 
Kenzen Chen 
Yan Chen 
Gi Woong Choi 
HAJEEN CHOI 
Jeeyoung Chun 
Holly CHUNG 
Rebecca Clark-Stallkamp 
David Coffland 
Jessica Renee Collier 
Sheri Anderson Conklin 
Matt Connell 
Stuart Criley 
John H Curry 
Chih-Pu Dai 
Tara Lillian Dalinger 
Monalisa Dash 
la mora de 
Jan Gerhard Delcker 
Camille Dempsey 
Vanessa Dennen 
Wayne Dennison 
Elliott Hannah Digges 
Ai-Chu Ding 
Thanh Do 
Annetta Dolowitz 
Peter Doolittle 
Suzhen Duan 
Bruce Robert DuBoff 
Lisa Durff 
Murat Ekici 
Benjamin Emihovich 
Kari Everett 
Rita Fennelly-Atkinson 
Anne Fensie 
Holly Fiock 
Brittnee Fisher 
Thomas Francl 
Gregory Francom 
Bif B. French 
Curt Fulwider 
Belen Garcia 
David Gardner 
Stéphanie Gasse 
Susan E. German 
Sudip Ghosh 
Lisa A. Giacumo 
Scott P. Gibbons 
Sagun Giri 
Noah Glaser 
Merle Goldstein 
Samantha Goldstein 
Kristin Gorski 

Laura E. Gray 
Kerri Green 
Spencer P. Greenhalgh 
Susie Gronseth 
Hannah M Grossman 
Peidi Gu 
Barbara Miller Hall 
Jacob A. Hall 
Insook Han 
Holley Handley 
Hoda Harati 
Constance Harris 
Nancy B. Hastings 
Byron Havard 
Dan He 
Hao He 
Waneta Hebert 
Sean Hickey 
Daniel L. Hoffman 
Andrea Honal 
Kim A Hosler 
Kayla Hsu 
Pi-Sui Hsu 
Wanju Huang 
Alisa Hutchinson 
Ayodeji Ibukun 
Dirk Ifenthaler 
Christine K. Irvine 
Laine Istvan 
Katie Jantaraweragul 
Allan Jeong 
Abbas Johari 
Alicia Leinaala Johnson 
Jennifer C. Johnston 
Sushma Jolly 
Jiyoon Jung 
Eva Kaczko 
In Gu Kang 
Hasan Ozgur Kapici 
Ozlem Karakaya 
Yilmaz Fatma Karaoglan 
Nataliia Kavun 
Jiyoung Kim 
Nari Kim 
Younglong Rachel Kim 
Kristin Kipp 
Heidi Kirby 
Robert C. Kleinsasser 
Nancy Flanagan Knapp 
Kristina Koegler 
Tammi D. Kolski 
T.J. Kopcha 
Nilufer Korkmaz 
Toni Koslow 
Radhika Krishnadas 
renata kuba 

iv



Sevda Kucuk 
David Kumar 
Swapna Kumar 
Yu-Chun Kuo 
Yu-Tung Kuo 
Ahmed Lachheb 
Ademiotan Moriyike Laleye 
Thomas Watson Lamey 
Jessica Lantz 
Kimberly N LaPrairie 
Heather Leary 
Jai Hong Lee 
Minkyung Lee 
Nicole E. Lee 
Sang Joon Lee 
Javier Leung 
Shangman Li 
Yin-Chan (Janet) Liao 
Yu-Ju Lin 
Chenxi Liu 
Juhong Christie Liu 
Xiongyi Liu 
Zhichun Liu 
Yishi Long 
A'Kena DeShawne LongBenton 
Victoria Lynn Lowell 
Patrick Lowenthal 
Jie (Jennifer) Lu 
Lin Lu 
Ya-Huei Lu 
Peggy Ann Lumpkin 
Makhosazana Lindiwe Lunga 
Kenneth Luterbach 
Hongliang Ma 
Shanshan Ma 
Kara Ann MacDonald 
Jennifer Maddrell 
Jin Mao 
Paula Marcelle 
Tim Marshall 
Florence Martin 
Elizabeth McAlister 
Reo H McBride 
Kristin McCombs 
Sarah McCorkle 
Jason K McDonald 
Jacqueline McGinty 
Zahira Merchant 
Chris Miller 
Kim D Mitcham 
Anita Mitchell 
Timothy Shane Mitchell 
Hyunchang Moon 
Jewoong Moon 
Rob Moore 
Mary Ellen Muesing 

Keya Mukherjee 
Dave Mulder 
Pauline Salim Muljana 
Hamid Nadir 
Kalianne Lund Neumann 
Miguel (Miko) Nino 
Daniel Norris 
Kae Novak 
Martha Lorena Obermeier 
Eunjung Grace Oh 
Hyunju Oh 
Michael Otieno Okumu 
Valary Oleinik 
Larisa Olesova 
Kevin Matthew Oliver 
Chris Olsen 
Semiral Oncu 
Beth Oyarzun 
Vandy Pacetti-Donelson 
Seungoh Paek 
Arpita Pal 
Nicola Pallitt 
Cheng Chang Pan 
Yanjun Pan 
Holly Park 
SANGHOON PARK 
Seoyeon Park 
Su Jin Park 
YUJIN PARK 
Mary Parker 
Kelly Paynter 
Angelica Pazurek 
Rebeca Peacock 
Paola Perez 
Minh Thi Pham 
Jeffrey Phillips 
Kim Pinckney-Lewis 
BOONRAT PLANGSORN 
Francis Eamonn Powers 
Christopher R. Prokes 
Mounika Reddy Ragula 
Andrea Ramirez-Salgado 
Arlene Ramirez 
Angela Doucet Rand 
Ana Redstone 
Xinyue Ren 
Brandy Rhodes 
Marilyn Rice 
Jennifer Richardson 
Jilane Richardson 
Albert Dieter Ritzhaupt 
Christine Allain Roach 
tracy robinson 
Sylvia Elaine Rogers 
Tiffany Roman 
Begum Sacak 

Ayesha Sadaf 
Gayathri Sadanala 
Muhittin Sahin 
BRYAN SANDERS 
Rajagopal Sankaranarayanan 
ANIRUT SATIMAN 
Clara Schumacher 
Kay Seo 
Elisa Shaffer 
Kozak Kay Shelton 
Atikah Shemshack 
Craig Erschel Shepherd 
Feng-Ru Sheu 
Lehong Shi 
Lisa Shipley 
Cecil R. Short 
David Shutkin 
Altaf Siddiqui 
Kanupriya Singh 
van Tryon Slagter 
Ginny L. Smith 
Beth Rajan Sockman 
Karin Spader 
Laura Stapleton 
Willet K. Staudt 
Eric Stauffer 
Jill Stefaniak 
Jacqueline S. Stephen 
Sharon Flynn Stidham 
Vicki Stieha 
Mary W. Stout 
Sheri Stover 
Jesse Strycker 
de Alvarez Sulecio 
Xiaorui Sun 
Suha Tamim 
Hengtao Tang 
Sharon Ann Taylor 
Berhane Teclehaimanot 
Mustafa TEPGEC 
Briju Thankachan 
Penny Thompson 
Dimitris Timpilis 
Denise Tolbert 
Kei Tomita 
Bau Tran 
Jesús H. Trespalacios 
Mubeshera Tufail 
Nate Turcotte 
Erenler Hale Turhangil 
Murat Turk 
Hakan TUZUN 
Amanda Valdespino 
Barneveld Angela van 
Lucas Vasconcelos 
Todd Vens 

v



Vipin Verma 
Adriana S Vianna 
Steven W. Villachica 
Katherine Walters 
Shelly Walters 
Amber A. Walton 
Nicole Wang-Trexler 
Xiaoxue Wang 
Melissa Warr 
Ginger S. Watson 
Linda Wiley 
Elizabeth H. Willoughby 
Matthew L Wilson 
Robert C. Wiseman 
Kari Diane Word 
Ching-Hsuan Wu 
Fan XU 
Meimei Xu 
Qian Xu 
Lili Yan 
Jun Yang 
Junhe Yang 
Xigui Yang 
Jiyu P. You 
Chien Yu 
Waynele Yu 
Jiangmei Yuan 
Abdullahi Abubakar Yunusa 
Holt Zaugg 
Lei Zhang 
Jiawen Zhu 
Ning Zulauf 
Janet Zydney 

vi



TABLE OF CONTENTS 

VOLUME 1 – SELECTED RESEARCH AND DEVELOPMENT PAPERS 

VIRTUALLY A SISTERHOOD: SOCIAL CONNECTEDNESS AND ONLINE 
COLLABORATION..................................................................................................................................1 

Dr. George Banks-Weston and Dr. Tammi Kolski 

BENEFITS OF VIDEO FEEDBACK ON LOW PERFORMING FEMALE 
CADETS IN PHYSICAL EDUCATION: AN ACTION RESEARCH STUDY ................................16 

John Borman and Tammi Kolski 

GRADUATE INSTRUCTORS’ TECHNOSTRESS OF ENGAGING IN 
EMERGENCY ONLINE TEACHING DURING THE COVID-19 PANDEMIC ............................29 

Ying Cai, Yin Hong Cheah, Chen Meng, Jason Rosenblum and Yi Shi 

FROM POLICING TO LEARNER ANALYSIS: USE OF EXAMSOFT 
SNAPSHOTS TO ANALYZE STUDENTS’ EXAM TAKING BEHAVIORS IN 
LIVE AND ONLINE EXAMS ................................................................................................................42 

Dan Cernusca 

A RESTORATIVE LEADERSHIP TRAINING MODEL ISN’T JUST FOR MOCK 
TRIAL TRAINING. ................................................................................................................................50 

Anetta R. Dolowitz, Shenghua Zha and Brandon L. Blankenship 

HOW DEPARTMENT CULTURE INFLUENCES INNOVATION IN ONLINE 
TEACHING FOR “PANDEMIC LAGGARDS” ..................................................................................63 

Faye S. Furutomo 

HONGWU_PAPER - DAI AND CHEEK CULTURALLY AND SITUATIONALLY 
APPROPRIATE PROFESSIONAL DEVELOPMENT - 2021.DOCX ..............................................74 

DAI Hongwu, Dennis Cheek 

AMERICAN TEENAGERS’ USE OF SOCIAL MEDIA TO LEARN ABOUT 
COLLEGE: A LITERATURE REVIEW .............................................................................................85 

Daeun Jung 

EVALUATION OF A SEQUENTIAL FEEDBACK SYSTEM TO PROMOTE 
NUDGE AMONG LEARNERS AND SUPPORT LEARNING STRATEGIES ...............................96 

Takaki KONDO, Kyoichi YOKOYAMA, Tadashi MISONO, Rieko INABA and Yuki WATANABE 

KNOWLEDGE CONVERGENCE IN COLLABORATIVE CONCEPT MAPPING ...................106 
Minkyung Lee, Roy Clariana and Amy Garbrick 

vii



EXPLORING THE CHARACTERISTICS OF INSTRUCTIONAL DESIGN 
PROFESSIONAL KNOWLEDGE FROM A FACEBOOK COMMUNITY OF 
PRACTICE (COP).................................................................................................................................120 

Javier Leung 

VISUALIZING GOOGLE AND YOUTUBE SEARCH TRENDS FOR COVID-19, 
INSTRUCTIONAL DESIGN, AND REMOTE LEARNING ...........................................................131 

Javier Leung 

INTELLIGENT CLASSROOM TEACHING BEHAVIOR ANALYSIS SYSTEM 
BASED ON S-T ANALYSIS METHOD .............................................................................................143 

Jiaxuan Li and Yaofeng Xue 

TEACHERS’ EXPERIENCES WITH EMERGENCY REMOTE TEACHING 
DURING THE COVID-19 PANDEMIC .............................................................................................151 

Jennifer Lipton and Jin Mao 

INVESTIGATION OF PSYCHOLOGICAL AND ENVIRONMENTAL FACTORS 
THAT INFLUENCE ASSIGNMENTS COMPLETION ...................................................................162 

Rie MATSUOKA and Yuki WATANABE 

EXAMINATION OF CHANGE IN PERCEPTION TOWARD VIRTUAL 
MEDICAL EDUCATION AFTER COVID-19 PANDEMIC IN THE U.S. USING 
TWITTER DATA ..................................................................................................................................172 

Hyunchang (Henry) Moon, Seungman Kim, Jaehoon (Jason) Lee and Jongpil Cheon 

INVESTIGATING COGNITIVE PRESENCE PATTERNS AND CONTENT 
KNOWLEDGE LEVELS IN ASYNCHRONOUS ONLINE DISCUSSIONS 
(AODS): A LONGITUDINAL STUDY ...............................................................................................181 

Zhijuan Niu, Tiffany A. Koszalka and Qi Wu 

THE HISTORICAL DEVELOPMENT OF DEEP LEARNING AND ITS 
RESEARCH TREND: A LITERATURE REVIEW ..........................................................................191 

Hongchao Peng, Jiabin Zhao and Shanshan Ma 

TEACHER MADE VIDEOS: A COMPARATIVE ANALYSIS OF TWO 
APPROACHES TO THE CREATION AND USE OF SELF-MADE TEACHER 
VIDEOS IN THE SECONDARY CLASSROOM ..............................................................................205 

Joseph R. Riddle 

MORE QUESTIONS AND ANSWERS FOR THE FLIPPED CLASSROOM 
APPROACH: A REVIEW OF REVIEWS .........................................................................................214 

Feng-Ru Sheu and Mei-Lun Shih 

EFFECTS OF A PROBLEM-SOLVING FRAMEWORK BASED ON 
ENGINEERING DESIGN OF JAPANESE HIGH SCHOOL STUDENTS ....................................227 

Koki TAMAKI and Yuki WATANABE 

viii



FACULTY PERCEIVED BARRIERS OF ONLINE EDUCATION AT A 
MIDWESTERN UNIVERSITY IN OHIO ..........................................................................................237 

Juenethia Tooson Fisher and Berhane Teclehaimanot 

TRACEME + PEDAGOGICAL AGENT = MORGAN: PERSONALIZED 
LEARNING WITH AI ..........................................................................................................................247 

Fatimah Wirth 

THE MODERATING EFFECTS OF E-LEARNING EXPERIENCE AND 
EMPLOYMENT STATUS ON STUDENTS’ SATISFACTION AND PERCEIVED 
LEARNING WITHIN AN E-LEARNING ENVIRONMENT ..........................................................255 

Abdullahi Abubakar Yunusa and Irfan Naufal Umar 

UNDERSTANDING STUDENTS’ PRE-EXISTING COMPUTATIONAL 
THINKING SKILLS AND ITS RELATIONSHIP WITH THEIR BLOCK 
PROGRAMMING PERFORMANCE ................................................................................................265 

Shenghua Zha and Joe'l Billingsley 

ANALYSIS OF DATA-BASED LEARNER CHARACTERISTICS – TAKING 
FOURTH-GRADE STUDENTS IN A CERTAIN SCHOOL AS AN EXAMPLE ..........................269 

Yumeng Zhou 

ix



Volume 1 

Selected Research and Development Papers 





 
 

Virtually a Sisterhood: 
Social Connectedness and Online Collaboration 

  
Dr. George Banks-Weston 

Dr. Tammi Kolski 
Curriculum and Instruction 

College of Education 
University of South Carolina 

Columbia, South Carolina  
 
 

Abstract 
The purpose of this ethnographic research was to uncover the experiences of culturally diverse 
women participating in an online business strategy course and to evaluate the impact of virtual 
collaboration on social connectedness among this group. This study was situated within a 
national organization for women of color who are entrepreneurs. Data was collected from three 
members during an eight-week online course that also functioned as a virtual community of 
practice. Qualitative data was collected in three phases of semi-structured interviews with each 
participant being interviewed at the beginning, midpoint, and end of the course. Inductive 
analysis revealed that virtual collaboration positively impacted participants' feelings of social 
connectedness when activities were supported by use of virtual collaboration tools. The virtual 
collaboration tools allowed participants to work towards common goals, build a support network, 
and participate in skill development that contributed towards their career advancement. 

Keywords:  social connectedness, virtual community of practice, virtual collaboration 
tools, social capital, and women of color 
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Virtually a Sisterhood: Social Connectedness and Online Collaboration 
Professional women of color often encounter discrimination and marginalization that 

negatively impacts their careers (Neville et al., 2018; Scott & Hussein, 2019). Additionally, 
based on their status as double minorities, these women also experience threats of being 
stereotyped which can leave them feeling isolated (Alfred et al., 2019; Johnson et al., 2017). 
Among the challenges faced by these individuals is the lack of access to support systems that 
provide them opportunities for mentorship, networking, and professional development 
opportunities (Ong et al., 2018; Rice, 2017). Research has shown that when these women have 
access to resources, networks, and spaces where they feel supported, understood and connected, 
it has a positive impact on their personal and career success (Kumi-Yeboah et al., 2017; 
McLoughlin et al., 2018). 

The purpose of this study was to evaluate the impact of virtual collaboration on social 
connectedness among a group of culturally diverse women participating in an online professional 
development course for entrepreneurs. Social connectedness is identified as a factor in the 
success of underrepresented populations and past research has expressed a need for more studies 
centered on the professional experiences of these individuals (Ong et al., 2018). Specifically, the 
research question that guided this study was how does virtual collaboration impact social 
connectedness among a group of culturally diverse women participating in an online business 
strategy course for entrepreneurs.  

 Conceptual Framework 
         Social capital theory holds that social constructs impact how one views their role in a 
group (Bourdieu, 2011). Current research on social capital evolves this theory, identifying social 
capital as a construct that can be directly aligned to the social and economic well-being of 
individuals who belong to groups, networks, or communities (Waller et al, 2011; Zhang et al., 
2011). Waller et al. (2011) highlighted that the degree of social capital’s influence can be 
connected to an individual’s perception of belonging within these groups, and how this 
perception impacts their connection to other individuals in this group. There is value connected 
to an individual’s sense of belonging and subsequently their social connectedness to a group or 
network, with these two components often identified as the two major tenets of social capital 
theory (Waller et al., 2011). 

When an individual has a strong sense of belonging it means they feel fully integrated 
into their environment and as such, can maximize opportunities to benefit from the resources of 
that environment. An internal form of sense of belonging is social connectedness (Costen et al., 
2013). Social connectedness is centered on the opinion of one’s self in relation to other people 
within a group or network and represents the emotional distance between one’s self and other 
people within their network (Paolucci et al., 2021). Social connectedness is also viewed as the 
strength of the relationships that an individual has with others, and how these relationships 
influence their interactions with others in a particular network. 
Social Connectedness and Underrepresented Populations 

As it relates to underrepresented populations, Costen et al. (2013) revealed that social 
connectedness can be an influencer in an individual’s ability to acclimate to an environment. 
Aligning with this study, Museus and Saelua (2017) highlighted that more culturally engaged 
climates can positively impact feelings of connectedness and belonging among 
underrepresented individuals in learning environments. In these environments, individuals 
from underrepresented populations seek out or build their own support systems (Ong et al., 
2018; West, 2017, 2019). Participation in these types of support networks, also known as 

2



 
 

counterspaces, has been shown to lessen feelings of isolation by helping women form 
connections with others who may also have had similar challenges with discrimination and 
marginalization (Johnson et al., 2017; Ong et al., 2018; West, 2017, 2019). 

A high degree of social connectedness in learning environments can also have 
implications for an individual’s success (Mishra, 2020; Museus & Saelua, 2017). Factors that 
positively influence social connectedness in learning environments are those that intentionally 
embrace diversity and inclusion as well as depth and quality of relationships with peers who 
share similar ethnic backgrounds (Costen et al., 2013), and support services such as 
counseling, coaching, or mentorship (Mishra, 2020). 

With the advancement of technology, recent research has explored the role technology 
plays in building social capital in online environments. Much of the research showcases the ways 
in which individuals engage or leverage technological tools within these environments to engage 
with others, to find and create communities, and to learn in ways that impact or help individual’s 
form their social identities and acquire social capital (Grottke et al., 2018; Roldan et al., 2017). 
As such, online interactions have implications on an individual’s feelings of connectedness to 
other individuals in those networks. Additionally, past research on building social capital in an 
online forum uncovered how the use of technology, namely computer mediated communication 
tools, both supports and interferes with an individual’s feelings of connectedness (Roldan et al., 
2017). 

In in-person environments an individual’s feelings of social connectedness can be 
assessed through their perceptions of their position or belonging in that group, how they feel they 
demonstrate the predictable behaviors of that group, and the physical traits of the environment 
(Callahan et al., 2015; Irgens, 2019). However, in online environments, each of these aspects are 
more challenging to observe (Slagter van Tryon & Bishop, 2009). Further suggesting that 
enhanced feelings of social connectedness in online environments are closely tied to activities 
and behaviors that support collaboration, open communication, and provide opportunities to 
identify common goals or to share resources (Grottke et al., 2018; Mays, 2016). When these 
strategies and activities are leveraged in online environments and strong feelings of social 
connectedness are able to develop, it can be an influencer in career development, persistence, 
and achievement (Donelan, 2016; Heidari et al., 2020). These opportunities are often presented 
through the use of online social networking tools, where individuals can build formal or informal 
networks (Donelan, 2016; Heidari et al., 2020; Roldan et al., 2017). Through these networks, 
individuals can contribute their own knowledge and at the same time, learn from others, and gain 
access to career opportunities. 
Virtual Communities of Practice & Virtual Collaboration 

Lave and Wegner (1991) defines communities of practice as systems or networks where 
members develop a shared understanding about who they are, what they are doing, and how each 
of these components apply to them individually as well as within a collective community. Virtual 
communities of practice (VCoPs) are defined as communities where members build, share, and 
create knowledge in an online environment and have been heralded as vital to collective learning 
in a society that is more reliant on technology (Ardichvili et al., 2003; Ardichvili, 2008).  
Through VCoPs, those individuals who are novices can build knowledge and acquire resources 
from more experienced individuals (known as experts) participating in that community (Hafeez 
et al., 2019; Hernández-Sotoa et al., 2021). 

Research of Callahan et al. (2015), Liu et al. (2017), and West (2019) suggested to 
combat underrepresentation and improve the retention of diverse talent in professional industries, 
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activities that enhance social connectedness must be integrated into virtual collaboration 
strategies which are essential to the success of a VCoP. Although definitions of virtual 
collaboration are varied, it is most commonly defined as activities or acts in a virtual 
environment centered around a common goal, purpose, or task (Taras et al., 2013). For purposes 
of this study, virtual collaboration was defined as a group of individuals working toward 
common goals in an online professional development environment. These common goals were 
supported through the use of audio-conferencing, videoconferencing, or computer-mediated 
technologies also known as virtual collaboration tools (Poppe et al., 2017). Several virtual 
collaboration strategies have been identified as relevant to knowledge sharing and learning in 
VCoPs. These strategies stress the importance of creating inclusive environments where all 
members feel they can actively participate, even though their participation is often framed as 
voluntary (Ardichvili, 2008; McLoughlin et al., 2018). Porter et al. (2011) identified that VCoPs 
are more successful in driving participation from members when those who belong to that 
community have role clarity and defined responsibilities. This can also include opportunities for 
members who are experts to provide mentorship to others (Hernández-Sotoa et al., 2021) as well 
as find ways to disperse knowledge creation equally across members (Barnett et al., 2016). In 
addition, Hernández-Sotoa et al. (2021) holds that members of the community must not only 
understand what their role is, but also how it aligns with the greater mission, values, and goals of 
that VCoP.  

Methods 
Approaching the research through an ethnographic lens, this study was conducted 

through The Prominence Association for Women (a pseudonym), a national membership 
organization for professional women. Founded in 2012, The Prominence Association for 
Women was founded to provide professional coaching, mentorship, and educational resources 
for women of color who were seeking to grow their career or their business. As a part of their 
membership in the organization, women benefited from access to a suite of online self-paced 
courses, one-on-one coaching opportunities with the organization’s founders, and invitations to 
participate in specialized career and professional development programs known as Mastermind 
Sessions. Mastermind Sessions take place over an eight-week period at least four times per 
year. Each course is guided by a different theme and are designed to provide members of the 
organization opportunities to quickly develop and execute specific strategies for their business 
or to hone a specific set of skills related to growing as professionals. The topic of the 
Mastermind Session that underpinned this research focused on developing a growth and 
customer engagement strategy for an online business. The course was conducted entirely online 
through a mix of weekly one-to-two-hour workshops led by leaders of The Prominence 
Association for Women or industry experts, and involved developing and presenting a final 
project or presentation to the leadership team. The five free virtual collaboration tools available 
for the women to use in completing their final project were Zoom, Facebook Groups, Facebook 
Messenger, E-mail, and Google Drive. In addition to the weekly workshops, each week 
participants were assigned an accountability partner, who was one of their peers in the course. 
The Mastermind Session referenced in this study was viewed as a VCoP because all interactions 
occurred online and virtual collaboration tools were used to stimulate feelings of social 
connectedness. Being an entrepreneur and marketing professional of color, the lead researcher 
of this study served as a board member of The Prominence Association for Women to advance 
equality for the underrepresented female membership of this organization. The lead researcher 
also served as a facilitator of other Mastermind Sessions; however, was not the facilitator of the 
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professional development session for this study.  While the lead researcher shared similar 
cultural standpoints, professional predispositions, and personal experiences of this study’s 
participants, their internal positions did not influence the outcomes. The second author, who did 
not share characteristics of the study’s participants, assured that bias or influenced inquiries 
were removed.   
          A purposive sampling (Etikan & Bala, 2017) of Mastermind course participants 
allowed for factors of race/ethnicity, age, educational background, profession, and tenure in the 
organization to be considered. Members participating in the online business strategy course who 
were with the Prominence Association for Women for less than a year were excluded from this 
study. At the beginning of the online business strategy course, an e-mail was sent to the nine 
potential participants who had enrolled in the professional development course asking for their 
consent to participate in the study. The three women who responded and provided consent to 
participate in this study offered culturally diverse backgrounds and had varied levels of 
experience with technology. Table 1 provides a description of each participant, aligned to their 
pseudonym, and includes their age, race, tenure of membership, education, geographic location 
and entrepreneurship business type. 
Table 1 
Participant Descriptions 

Pseudonym 
(She/Her/Hers) Age Race 

Tenure of 
membership Education Location Business 

Jordan 30's Black 3 Years Master Degree New Jersey 
Real Estate / 
Travel 

Louisa 40's Hispanic 1.5 Years Bachelor Degree New Jersey 
Floral Design / 
Event Planning 

Maisie 50's Hispanic 1 Year Bachelor Degree Pennsylvania 
Non-Profit 
Scholarship Fund 

 Data Collection and Data Analysis 
Ethnography, a qualitative research method, was used to deeply understand the social 

and cultural life of the women in this study (Glesne, 2016). The qualitative data was collected 
from a three phase semi-structured interview protocol that produced thick written cultural 
descriptions of the women's experiences throughout the course. Interviews took place at the 
initiation, midpoint, and at the conclusion of the course, each lasting 30 - 45 minutes in 
duration. Because participants were geographically dispersed, interviews were conducted via 
Zoom Meeting with the lead researcher. Methods for rigor and trustworthiness included 
triangulation, member checking, and weekly peer debriefing with the co-researcher (Mertler, 
2017). Member checking was a multistep process that began with gaining participants 
feedback by providing them a presentation consisting of data collected from interviews, 
analytical memos, and researcher notes. Next, an individualized report of their specific 
responses was sent via e-mail to each woman who participated in the study. Finally, a 30-
minute member check discussion was scheduled via Zoom Meeting with each participant to 
review their feedback and ensure their experiences and words were captured correctly. Each of 
the three participants validated their semi-structured interview transcripts to accurately capture 
their interaction and offered no feedback that changed the findings of the qualitative analysis.  
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Utilization of Delve coding software assisted in an inductive analysis of the nine 
transcribed interviews. Saldaña’s (2016) first and second cycle coding techniques (Structural, 
In Vivo, Process, Value, Pattern, and Focus Coding) resulted in 224 codes, eight categories, 
three themes and one assertion: Participants perceived technology can support the development 
of strong intimate relationships when entrepreneurs who are women share similar 
backgrounds, common goals, and past experiences.  

Findings 
The findings of this study illustrate that the participants' use of virtual collaboration tools 

had an impact on their personal growth and skill development throughout the course, the ways in 
which they interacted with others in the course, as well as the authentic connections and bonds 
they were able to build as a result of their participation. Participants indicated that skill 
development and relationship building were enhanced by synchronous one-on-one and group 
interaction that allowed them to engage in discussion, provide feedback to each other, and offer 
guidance in real time. Participants expressed those activities that supported these types of 
interactions also lessened the feelings of isolation they feel as women of color who are pursuing 
entrepreneurship. Additionally, the activities created a learning environment where they felt 
supported and resulted in them identifying a positive impact on their personal and career success. 
These findings led to the assertion that participants perceived the use of technology can support 
the development of strong intimate relationships between women entrepreneurs who share 
similar backgrounds, common goals, and past experiences. These findings align with the existing 
body of research on VCoPs that has revealed technology supported activities are essential to an 
individual’s social connectedness and subsequently their engagement with other members of that 
community (Ardichvili, 2008; Hafeez et al., 2019; McLoughlin et al., 2018). As well, the 
findings also align with research on counterspaces and women of color, where social 
connectedness is identified as an indicator in one’s ability to develop relationships, and as such, 
garner benefits from those relationships that are built with others in that counterspace (Johnson et 
al., 2017; Ong et al., 2018; West, 2019). Support for the assertion and the existing body of 
research was illustrated through the three themes that emerged out of the qualitative data 
collected: (a) Entrepreneurial Progression, (b) Richness of Synchronous Interaction and (c) 
Interdependence Fosters Authentic Connections.  
Theme 1: Entrepreneurial Progression 

Entrepreneurial progression centered on how an individual’s personal history, 
background, and experiences as women of color who are professionals affected their 
participation in the online business strategy course. This included aspects of the course that 
impacted professional skill development and learning outcomes. Research suggested that 
entrepreneurs who are women often experience discrimination and marginalization in ways that 
can leave them feeling isolated or unsupported in their careers (Block et al., 2019; Callahan et 
al., 2015; Wilkins-Yel et al., 2019). Research has also shown that being provided opportunities 
to connect with others who share similar background and professional experiences can lessen 
feelings of isolation (Ong et al., 2018; Vaccaro et al., 2019), and can help them to develop and 
hone skills necessary to succeed in their careers (Johnson et al., 2017; Ong et al., 2018; West, 
2017, 2019). In this study, entrepreneurial progression was categorized by how an individual’s 
identity as a woman of color shaped their views as an entrepreneur, the activities these women 
felt contributed to their skill development, and the specific outcomes and impacts to their career 
development they described as a result of their participation. 
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     The three participants in the study - Louisa, Maise, and Jordan - highlighted that they 
were attracted to becoming members of The Prominence Association for Women because its 
focus was about women of color who are entrepreneurs. Each of these women shared that they 
experienced feelings of loneliness, lacked a connection with like-minded female business owners 
who shared similar backgrounds, and had a desire for the support and encouragement that The 
Prominence Association for Women offered them. In fact, the desire to connect and to 
collaborate with other women of color was one of the leading reasons each participant was 
attracted to this organization. All participants described that as women of color, they had not 
encountered organizations like The Prominence Association for Women that allowed them to 
connect with like-minded business owners who share similar backgrounds. For example, Jordan 
in her initial interview stated, “I hadn't heard of a membership organization that was specifically 
for entrepreneurs who are women of color...that was founded by a Black woman... and that was 
really fostering this environment of collaboration and learning and growing together.” This 
statement was similar to one by Louisa, who highlighted in her final interview that she felt less 
isolated and alone as a result of taking the course. Louisa said, “Being an entrepreneur is a very 
lonely journey…but then I was able to find another chick out there that has the same struggle. It 
doesn't have to be the same business, but she's living her own, same, lonely race.” 

While the desire to connect with other women of color who were entrepreneurs and 
building a support network was one of the main attractors to the organization, participants 
expressed that they enrolled in the online business strategy course to cultivate skills that they felt 
would aid them in their future success as entrepreneurs. At the onset of the course, Louisa and 
Maisie, expressed a lack of self confidence in the skills they felt were essential in their roles as 
entrepreneurs. These skills included better understanding how to market their businesses, how to 
communicate with customers, how to gain funding and sponsorships, and how to expand their 
products or services. However, as time moved forward in the course, each of the three 
participants expressed feelings of appreciation, confidence, and competence as it related to their 
skill development. Jordan stated in her final interview, “I had tried using these [content] creation 
tools on my own. [After the course] I was like, wow, I can’t believe I did that compared to what I 
was creating before.” By the conclusion of the study, all three participants indicated that they felt 
they had cultivated skills in social media, marketing and branding, and collaboration to a level 
where they were able to complete a variety of tasks on their own without assistance. Louisa 
expressed in her final interview, “Before I was intimidated...now it’s like I can walk on my own, 
and I am a lot more tech savvy.” For communications skills, specifically, all participants 
commented that over the duration of the online business strategy course they were able to 
increase their capability to communicate with their peers and pitch their business to potential 
investors or donors. For example, Louisa stated in her midpoint interview, “I actually feel like 
I'm developing better communication skills because before I just didn't have the words [to 
explain] or I didn't have everything in order in my brain.” 

In the final interviews, each of the participants shared that through working alongside 
and receiving encouragement from the other women enrolled in the course, that they were able 
to learn how to use social media tools, video conferencing, and web design technologies as well 
as gain access to professional and financial resources that would benefit their business. 
Additionally, they discussed creating a stronger network of professionals through the 
relationships they were able to build with one another. Maisie noted in her final interview that 
through the help and coaching she received from other members in the course, she was able to 
learn about the different types of customer relationships she needed for her business to grow. 

7



 
 

Building the relationships that I did with everybody and how we helped each other, there 
was times that I would feel stuck and didn't know what to do and they really reached out 
to me and helped me out a lot. Um, that meant a lot. It still means a great deal to me and 
you know, learning about the different relationships, the customer relationships. 

These sentiments supported these findings that when women of color have access to 
counterspaces, they are able to gain support and mentorship that they may not have in 
mainstream forums. 
Theme 2: Richness of Synchronous Interaction 
         Throughout the study the participants' experiences were explored based on how 
interactions occurred within a VCoP (Ardichvili, 2008; Hafeez et al., 2019). Research has shown 
that in VCoPs, interactions can happen using a multitude of virtual collaboration tools (Mather & 
Cummings, 2014; McLoughlin et al., 2018). The nature and use of these various technologies 
can have an impact on the value a member may glean from their participation in the VCoP 
(Altebarmarkian & Alterman, 2019; Barnett et al., 2012). In this study these tools supported 
various types of interactions including communication between members, sharing of 
information, and task completion. Additionally, participants were able to leverage these virtual 
collaboration tools for both synchronous and asynchronous interactions throughout the study. 

Participants engaged in synchronous interaction through the use of technologies such as 
Zoom, Facebook Messenger, and through text messaging and telephone calls. However, each of 
these tools served different purposes for participants based on their individual needs at the time. 
For example, when discussing Zoom, participants highlighted a number of key benefits including 
the opportunity for face-to-face communication (which participants felt were more personable) 
as well as capabilities such as screen and desktop sharing which allowed for other participants to 
provide feedback on their work. Participants also discussed the value of Zoom breakout rooms 
for engagement in personalized small group discussions and activities. This supports research 
that using these synchronous tools with a collaborative purpose can often create more value in 
VCoP (McLoughlin et al., 2018; Wang & Huang, 2018). This value was expressed by Louisa 
who identified how the breakout rooms offered an opportunity for others to ask her questions or 
for her to express opinions that she may have felt uncomfortable asking in the larger group.  
Louisa stated in her midpoint interview, 

Let's say maybe a person who's more of an introvert may feel intimidated because I'm an 
extrovert and I got all these questions, the breakout room helped.… If I'm by myself with 
someone who I feel is at a plateau, then I will start asking questions...reiterating things 
we’ve learned in the course. 
Outside of the weekly workshops facilitated through Zoom, participants used Facebook 

Messenger, text messaging, and phone calls to communicate with their assigned accountability 
partners and to get assistance from their peers regarding their businesses. For example, Maisie 
expressed a point where she was trying to find funding for her business while completing her 
final presentation and how she was able to leverage text messaging to accomplish this. She stated 
in her midpoint interview, “I texted my accountability partner to ask her about different funds 
that I wasn't aware of and she helped me with that...” 

In addition to synchronous interactions, virtual collaboration tools can also support 
asynchronous interactions and have been found helpful in document editing and feedback, 
formal or informal discussions, or sharing resources (Antoci et al., 2012; Porter et al., 2011). In 
this study, the asynchronous interaction occurred primarily through Facebook Groups. Aligning 
with research on computer mediated communication such as discussion boards and information 
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sharing tools (Antoci et al., 2012; Kabilan, 2016), Facebook Groups functioned as a repository of 
questions and where resources were shared over the duration of the eight-week online business 
strategy course. Additionally, participants took advantage of Facebook Groups to engage their 
peers when they needed assistance, to ask questions that they felt would be beneficial to others, 
to provide encouragement, when they had news or information to share, or to keep up to date on 
content they may have missed in one of the weekly workshops. For example, Maisie noted in her 
final interview, “In the Facebook Group itself I would post questions or concerns if there was 
anything going on that I wasn't too sure of or I would help them out and encourage them.” 
Similarly, Jordan highlighted that Facebook Groups provided her an opportunity to share 
resources and information that could benefit her peers. In her final interview she provided an 
example, “I literally went to a training and then straight from the training...I wanted to share the 
information with [my classmates] ...so I posted it in the Facebook Group.” 

Although other technologies such as E-mail, Instagram, and Canva were mentioned, as it 
related to asynchronous interaction they were used sparingly. In instances where they were used, 
they served as a way to share information or to ask a question, however, as already identified 
Facebook Groups was the preferred method of communication and asynchronous interaction. 
Theme 3: Interdependence Fosters Authentic Connections 
         When an individual has a strong sense of connection to others in a specific organization 
or group, it can positively impact their personal and professional success (Virick & Greer, 2012; 
Yoon et al., 2012). During the eight-week online business strategy course used for this research, 
participants cited many opportunities they were given to build strong and authentic bonds and 
relationships. Relationships that they believed contributed to their success in the course, but also 
aided them in furthering their businesses. The theme of Interdependence Fosters Authentic 
Connections focused on the behaviors and activities that fostered these connections and how 
those behaviors and activities created feelings of interdependence among the participants. There 
were multiple occasions where the participants likened the relationships, they were building with 
their peers to those they had with their family. This aligns with research on social connectedness 
which asserts that in order for someone to feel like they belong to a group they must feel some 
type of connectedness, affiliation, and companionship to others (Framke et al., 2019; Irgens, 
2019). Each of these feelings were expressed when participants discussed the bonds, they were 
building with others in their course. These bonds were initially described during the first weeks 
of the online business strategy course, and were revealed by all participants in both the initial and 
midpoint interviews. For example, Jordan, in her midpoint interview shared, “We have a 
sisterhood, an environment, a safe place, for Black and Brown women to come together … 
where our voices and frustrations can be heard. … We can work together and give each other 
support through hard times.” 

Because women of color who are professionals have experienced discrimination over the 
course of their academic and professional lives, this also impacts how they acculturate into new 
VCoPs (Ardichvili, 2008; Barnett et al., 2012). These issues are often marked by feelings of 
doubt, apprehension and judgement which can prevent them from fully receiving the benefits 
that participation in such communities provide (Hernández-Sotoa et al., 2021). Throughout this 
study, all three participants shared challenges they encountered or apprehensions they felt due to 
age, experience, and undeveloped business acumen and technology skills. For example, Maisie 
cited several examples where she felt uncomfortable, frustrated, or unprepared based on her lack 
of knowledge or capability to perform a task or participate in a discussion in comparison to her 
peers. However, by the end of the study each of the participants noted that being in the course 
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helped them to become less intimidated when using technology, and that they were all able to 
utilize the other woman as resources. In her midpoint interview, Maisie shared, 

I got really frustrated...and I almost started to cry... because I [didn’t] know how to do a 
website … and I felt alone. So, when [the facilitator] came to me [to describe my 
website] and I said to her, I can't do this...and I [left] because I was so upset...the next 
day, Jenny messages me this long message and she just made my day. She's like, I know 
she says, this is personal for you ... just don't give up. And you know that meant a lot. 
Similarly, when asked about her comfort with technology in her final interview Louisa 

stated, “I don’t feel intimidated. I don't know everything. I'm not an expert, but...with the ladies, 
we can figure it out. We can pull up the YouTube, show me how to do this... but before it would 
stop me.” 

Supporting each other and working towards a common goal was another aspect that 
participants believed had benefited them and their business. In her final interview, Jordan 
provided specific examples of how this occurred, 

I've learned a lot from the other women...I've learned how to be more of a financial 
steward and take control of your finances, how to deal with difficult people and how to 
work on dealing with that difficult customer .. and still providing the utmost customer 
service...I've learned different technologies. 

These outcomes were supported and described by Maisie and Louisa as well, and showcased 
how through collaborative work and mutual support, each of the participants were able to 
develop skills and garner resources from their participation in the online business strategy 
course.  

Implications 
With opportunities for support networks being scarce, women of color have often been 

forced to seek out or build their own support systems (Ong et al., 2018; West, 2017, 2019).  
Participation in these types of support networks, has been shown to lessen feelings of isolation 
helping these women form connections with others who may also have had similar challenges 
with discrimination and marginalization (Johnson et al., 2017; Ong et al., 2018; West, 2017, 
2019). The findings of this study suggest that virtual collaboration could offer these women more 
access to spaces that are free of the discrimination, sexism, marginalization, and oppression they 
face in their day-to-day lives. The findings also infer that when these virtual settings are guided 
by common goals and collaborative activities and are supported by the right choice of virtual 
collaboration tools, that women entrepreneurs are able to develop strong feelings of social 
connectedness. This social connectedness can aid in building authentic, intimate relationships 
with each other in ways that positively impact their confidence, help to hone and develop skills 
for their careers, and aid them in building a network of support for their professional success 
(Mishra, 2020; Museus & Saelua, 2017; Ströbel et al., 2017). 

In addition, the findings of this study support past research that integrating virtual 
collaboration tools into online learning environments can be essential to establish common goals, 
provide opportunities for synchronous interaction, and embed activities that allow learners to 
develop their technological aptitude (Mather & Cummings, 2014; Nistor et al., 2012). When 
learners come from underrepresented backgrounds the presence of these components can allow 
them to build confidence, and encourage relationship building with their peers (Mishra, 2020; 
Museus & Saelua, 2017). As with this study, the development of these relationships through 
virtual collaboration can impact social connectedness, and ultimately provide underrepresented 
learners who are professionals with resources, education, and the support they need to grow and 
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develop as entrepreneurs. When audio-conferencing, videoconferencing, or computer-mediated 
technologies are embedded in online professional development courses, social connectedness can 
be developed and can be an influencer in career development, persistence, and achievement 
(Donelan, 2016; Heidari et al., 2020). 
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Abstract 
Learning novel physical motor skills can be frustrating for some cadet students in the military 
movement class at the academy. A lack of clear feedback further exacerbates the problem for 
students’ skill development. This action research study examined the benefits of using video 
recording as augmented feedback to inform motor skill development in an applied gymnastics 
course at a service academy. Furthermore, it sought a more efficient method of providing female 
participants individualized feedback with the goal of decreasing the physical skill gap between 
the males and females at the academy. The primary aim was to identify the effects of video 
feedback on the instructor/student process for skill evaluation and skill improvement involving 
low female performers. The secondary aim was to examine the extent that giving video feedback 
promoted the ten female students’ motivation to learn, use of deliberate practice, autonomy, and 
competence. Data analysis revealed skill improvement on at least one skill event in the 
participants. Findings demonstrated that students perceived video feedback as an effective 
method for enhancing skill improvement in gymnastics class. These findings indicate video 
feedback can be used to improve motivation, deliberate practice, competence, and autonomy. 
The ability to visualize performance cues for the students may also result in faster motor skill 
acquisition. The study suggests video feedback is an effective method of augmented feedback for 
students struggling with novel physical motor skill progressions. 

Keywords:  video feedback, augmented feedback, skill acquisition, female cadets, 
motivation, autonomy, competence 
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Benefits of Video Feedback on Low Performing Female Cadets in Physical Education: An 
Action Research Study 

Within the Physical Education Department at the academy, instructors are constantly 
seeking improvements and efficiencies within the curriculum and program of instruction. The 
core physical education classes are a graduation requirement. This means that every cadet at the 
academy must pass these classes to obtain a commission as an officer in the United States Army 
(Gist, 2016). The military movement class is one of the largest hurdles for the female cadets. 
However, this physically demanding course is a great indicator of future success throughout the 
physical program at the academy. As leaders, the academy is responsible for giving purpose, 
direction, and motivation to their students (Baghurst et al., 2015). One of the biggest challenges 
is motivating lowest performers to effectively use their practice time to improve their physical 
skills (Ellison & Woods, 2016). One of the greatest limiting factors to skill acquisition for 
students is the lack of quality feedback provided during instruction (Coelho, 2019; Turner & 
West, 2013). Performance based feedback is a key part to effective learning. The design of this 
study added to the existing sports and physical education literature on the benefits of using video 
feedback to inform motor skill development and improve student motivation (Potdevin et al., 
2018).  

While female cadets only make up about 24% of the students at the academy (PAO, 
2019), females account for about 40% of the low performers and failures in the military 
movement class. According to the end of year report (Goetz, 2020), there were 68 course failures 
in the academic year 2019-2020. Goetz found that female students accounted for 27 of the course 
failures and failed the course at twice the rate of the enrolled males. The lower performing 
female students struggle to score points on many of the physically demanding tasks in the course. 
Low performing students lack intrinsic motivation and self-confidence (Erturan & Hulva, 2019) 
and are therefore less likely to use their free time to work on their skills. Given the minimal time 
for classroom instruction and modeling (Coelho, 2019), instructors seek ways to boaster student 
participation and buy-in so that they benefit from the feedback provided by instructors 
(Chatoupis & Vagenas, 2018). 

This action research case study sought a more efficient method of providing female 
students individualized feedback with the goal of decreasing the physical skill gap between the 
males and females at the academy. The purpose of this study was to determine how video 
feedback effects skill performance in physical education classes and the perceived benefits of 
video feedback for the low performing females in an applied gymnastics class. The research 
questions guiding this study were:  

1.  What are female cadets’ perceptions of video feedback for skill evaluation and skill 
improvement?  
2.  How do female cadets perceive video as an additional method of feedback? 
3.  How do female cadets perceive video feedback as a method to promote motivation for 
deliberate practice? 
4.  How do female cadets’ perceptions of their skills change when video is added as an 
additional method of instructor feedback? 

Literature Review 
The two largest factors for inability to perform gross motor skills are a lack of physical 

abilities (Evans, 2013) or the lack of productive feedback (Roure et al., 2019). Research of 
Vanderhasselt et al. (2018) suggests that gender effects the prevalence of confidence and coping 
skills. Furthermore, current research suggests female students are less achievement motivated 
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compared to male students in physical education (So-Chen et al., 2016; Ulstad et al., 2019). 
Consequently, female students may respond by lowering their expectations for success in 
challenging tasks and avoiding the stressor (Yeung, 2011). Additionally, Yeung found that 
female students may be inclined to try harder to overcome the difficulties they encounter in the 
classroom. Outcomes from traditional gender stereotypes have contradictory findings. Berlin and 
Dargnies (2016) found female students are more apt to cope and avoid in the presence of 
stressors due to a fear of failure. They reported that female students displayed greater degree of 
effort in challenging tasks. Vanderhasselt et al. (2018) found that emotional based coping, 
avoidance of problems brought about by stressful situations, predicted higher levels of anxiety 
and depression. Research suggests that some females appear more apt to cope and avoid due to a 
fear of failure. 

A limiting factor to skill acquisition for students is the lack of quality feedback during 
instruction (Turner & West, 2013). Augmented feedback is a vital part to learning (Kangalgil & 
Özgül, 2018). According to Smith (2011), instructors must present augmented feedback to the 
learner as often and as soon as possible after an attempt to enhance the evaluation of movement 
and reinforce the memory representation. Providing clear and concise feedback will help 
students properly practice and develop the desired physical skills (Hatzipanagos & Warburton, 
2009). Efficiency will generate more time to spend on skill mastery (Smith, 2011). So-Chen et 
al. (2016) concluded instructors need to seek efficient teaching methods to achieve course goals 
and to provide their students with correct information to enhance learning, behavior, knowledge, 
and positive student attitudes. Erturan (2014) found the nature of teaching styles, type of 
feedback, time spent on the task, size of the class, and the nature of learning content are the most 
crucial factors that are related to teaching effectiveness. In addition, instructors need to foster an 
effective teacher-student interaction that provides a participatory environment for all students 
(Griffin et al., 2013). Overall, effective feedback should increase student motivation (Cecchini et 
al., 2019) while giving positive reinforcement of goals (Baghurst et al., 2015) and showing the 
correct and incorrect actions in the execution of a skill (Hattie & Timperley, 2007). Instructor 
feedback enhances student learning (Sharma et.al., 2016) through an evaluation of their 
contributions, discrepancies, and how to fix their errors (Berlin & Dargnies, 2016). 

Physical education teachers are in a unique position to capitalize on the use of video in 
the classroom (BenitezSantiago & Miltenberger, 2016). Potdevin et al. (2018) found video 
modeling and video feedback are effective tools to aid trainers. Boyer et al. (2009) examined the 
use of expert video modeling combined with video feedback of performance execution of three 
complex gymnastic skills. While the athletes were not able to achieve perfect performance 
during the study, the gymnasts all demonstrated increases in skill performance and improved 
skill retention after the intervention. Video analysis gives a degree of freedom and choice for the 
student’s feedback reception (Laughlin et al., 2019). Students can also incorporate select peer 
feedback to go with the review of video recordings (Potdevin et al., 2018) to review their own 
trials and self-assess, thus taking charge of their learning process (Laughlin et al., 2019). Video 
analysis for every lesson and every skill is not practical. However, video analysis can serve as an 
effective tool for supporting quality instruction and assessment of skills.  

Four theoretical frameworks that underpinned this research were (A) social learning 
theory (Bandura, 1977; Chng & Lund, 2018); (B) self-determination theory (Baghurst et al., 
2015; Drost et al., 2018; Ryan & Deci, 2000); (C) motor learning theory (Schmidt, 1975; Sharma 
et al., 2016); and (D) theory of feminism (Avci, 2016; Corey, 2009).   
 

18



 
 

Methodology 
Action research design connects theory to practice and has a connection to school 

improvement (Mertler, 2017). This study used a mixed-methods approach utilizing data from 
instructor observations, pre/post-test questionnaires, semi-structured interviews, video 
recordings, and student self-assessments. Through extreme case sampling, the low performing 
female students (N=10) within the 8-week gymnastics course were provided video feedback on 
their graded attempts of three gymnastic skills.  
Setting and Participants  

The research site was a four-year military service academy. The school enrollment was 
4,400 with 20% women (PAO, 2019). The study occurred during the 8-week, 19-lesson military 
movement course that exposed cadets to a variety of basic movement skills, with 28 physical 
skills being taught and tested. Each 50-minute session consisted of roughly two skills per lesson 
with structured time for a master demonstration, teaching the skill progression, free-practice 
time, and testing (Coelho, 2019). The military movement class is a graduation requirement that 
all students must complete during their freshman year to obtain a commission in the United 
States Army.  

The student to teacher ratio in the class was 10:1. Each class had between 35-40 students. 
The average class consisted of about 30 males and 5-10 females. Extreme case sampling was 
used to select the lowest performing females in the class (those who actively displayed avoidance 
and poor coping techniques during skill practice time). Ten female students who met this 
criterion and were currently enrolled in the military movement course volunteered to participate 
in the study. There was no extra incentive to take part in the study beyond the potential benefits 
of the intervention. All participants returned signed copies of the informed consent prior to 
engaging in the study and were assigned unique IDs. The age range of the participants was 18-23 
with an average age of 19.30 (SD=1.40). The majority (66.7%) of the participants were 
Caucasian with the remaining having a diverse mix of ethnicities. No additional demographic 
information was collected. The participants also described their overall fitness level at a range 
from fair to excellent with a median of fair and had no limiting physical profiles that inhibited 
their ability to complete the requirements of the course. 
Intervention 

The study coincided with an eight-week quarter of the academic year to align with a class 
in session. The study took place over the course of six weeks during the additional instruction 
time outside of the regularly schedule class time. The program of instruction for the class 
included additional instruction periods scheduled throughout the quarter. The purpose of the 
additional instruction sessions was to provide lower performing students within the gymnastics 
course an opportunity to practice, review video feedback on their graded attempts of three 
gymnastic skills to identify performance deficiencies, and retest on their class skills. The 
procedures for the intervention were divided into three stages: pre-test, test, and post-test.  

The pre-test stage included all the activities the participants performed prior to 
participation in the intervention. The method of skill progression was in accordance with the 
instructor manual (Coelho, 2019). Participants also completed the pre-test questionnaire. The test 
stage began once the students had received all the lessons covering the selected skills and 
covered all the graded attempts during the intervention with the use of video feedback and 
instructor feedback to influence skill acquisition. The participants learned the performance cues 
of the selected skills during the class periods. The students were provided a master 
demonstration followed by progressions of each skill. After each graded attempt, the participants 
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were allowed three minutes of deliberate practice time to work on their deficiencies prior to 
taking their next graded attempt of the skill. Effective use of practice time during the study was 
defined as a participant using the practice time to actively work on any of the components of the 
assigned skill. Verbal cues on the points of performance that the student needed to fix to earn a 
higher score on the skill were provided by the instructor. The instructor also replayed video of 
the attempt with the student to identify performance deficiencies. Once the student felt 
comfortable with the skill, they were able to make one or two graded attempts with instructor 
feedback on each attempt. Once the attempts are made for all three skills, the final stage of the 
intervention, the post-test stage, occurred. At this point, the participants completed the post-test 
questionnaire and individually met with the lead researcher for a semi-structured interview 
concerning the process and the intervention. 
Data Collection 

This study used multiple methods of data collection including pre/post-test student 
questionnaires, instructor observations, semi-structured interviews, video recordings of graded 
attempts, and student self-assessments. All participants completed three attempts of three 
separate gymnastics skills: cartwheel, rope climb, and shelf mount.  
Pre-Post Test. The study used the earlier work of Standage et al. (2005) and their assessment of 
self-determination theory in school physical education for the pre/post-test questionnaire 
measures of autonomy, perceived competence, and motivation. Measures of autonomy included 
six items that corresponded to the participant’s level of familiarity and comfort with the selected 
skills. During the pre-test stage, prior to each attempt, students provided an estimate of their 
projected score on the attempt with measures of competence assessed using six items that were 
modified from the perceived competence subscale of the 18-item Intrinsic Motivation Inventory 
previously created by McAuley et al. (1989). Measures of motivation to learn were captured 
using 10 items, four items to assess levels of intrinsic motivation, four items to assess a lack of 
motivation, and two items to assess levels of extrinsic motivation. The questionnaire used a 5-
point Likert scale (1= Strongly disagree to 5 = Strongly agree). Additionally, the distinct types of 
motivation were assessed using the Perceived Locus of Causality scale developed by Goudas et 
al. (1994). The nine items were divided into three subscales that examined intrinsic, extrinsic, 
and a lack of motivation for the military movement class. The scores from these three subscales 
were used as indicators for motivation. A high score in a subscale reflects a strong indication of 
agreement with the motivational methods. A low score in a subscale reflects a lack of agreement 
with the motivational method.  
Instructor Observations. Observations of the participant’s active use of their deliberate practice 
time was recorded on a researcher created data sheet. The number of practice attempts that each 
student took was noted on the same data sheet. Notes on whether the participant spent time 
viewing their video feedback again during the practice session was also captured on the data 
sheet. 
Semi-Structured Interviews. Semi-structured, one-on-one interviews were conducted with the 
participants before and after the intervention. Twelve open-ended questions were used to 
measure the benefits the cadets identified during the intervention. The interviews also assessed 
how giving video feedback impacted the instructor/cadet process for skill evaluation and 
improvement.  
Video Recordings. The instructor video recorded each graded attempt of the skills using standard 
video recording settings on the participant’s phone to inform the student about their quality of 
movement during the execution of the physical task. The instructor focused the feedback on the 
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visual depiction of the verbal cues of the skill being tested. The participant then viewed the 
recording of their attempt with the instructor to identify the key areas for skill improvement. 
Using the video recording, the instructor visually showed the student what elements of the skill 
were performed correctly, incorrectly, as well as gave the participant a grade for the attempt.   
Assessments. Cadets provided an estimate of the score they felt they would get when they 
performed the skill for a grade prior to each attempt execution. The students also provided a 
rating level to address their previous experience and comfort level with each task prior to the first 
attempt. The experience level was based on a 5-point Likert scale (1= I have never heard of the 
exercise to 5 = I am an expert). The attempt score was also collected based on the performance 
scores of the participants. Data for each participant was collected at the end of each session for 
performance on the task.  
Data Analysis  

The quantitative data were collected from the questionnaires and assessments. 
Quantitative data were analyzed to illustrate the rate of skill acquisition and improvement as well 
as the level of motivation of participant. The scores were analyzed for each skill using repeated 
measures ANOVA to investigate changes in the mean over the course of three or more points in 
time. A Pearson’s correlation coefficient was used to measure the statistical relationships. 
Qualitative data was analyzed for themes through content analysis to reflect participants 
perceptions, feelings, attitudes, and opinions of the study’s intervention. 

Results 
On the pre-test, measures of autonomy corresponded to the participant’s level of 

familiarity and comfort with the selected skills. The participants indicated a median value of 
familiarity of slightly familiar with the cartwheel, very familiar with the vertical rope climb, and 
moderately familiar with the shelf. The participants indicated a median comfort level of neutral 
with the cartwheel, comfortable with the vertical rope climb, and uncomfortable with the shelf. 
The participants’ self-confidence and competence responses indicate a mixed level amongst the 
group. Most of the group (90%) felt they would be able to perform the skills well on their third 
graded attempt. However, the group was split concerning their satisfaction of their performance 
of the skills. Only 40% of the group agreed they would be satisfied with their performance while 
30% disagreed. The participants overwhelming believed the class would boost their confidence. 
Most of the group (90%) felt they would be confident on the skills after working on the tasks in 
class. When comparing their performance on the skills with their peers, only 30% of the group 
felt they would do well compared to their peers. The participants indicated an elevated level of 
support for intrinsic motivation. Nearly all participants (90%) agreed that they find “pleasure and 
satisfaction” in learning new things. Most of the group (90%) agreed they go to the class to 
“prove to themselves” they can complete the class. However, only 30% of the participants agreed 
that military movement class teaches “things that interest me.” The participants also indicated an 
elevated level of support for extrinsic motivation for the course where 60% of the group agreed 
the course would help them “better prepare for military career.” Additionally, only 40% of the 
group agreed that success in the class will make them “feel important.” The participants also 
indicated a low level of support for a lack of motivation for attendance and participation in the 
military movement course. The bulk of the group (80%) felt like they understood the purpose of 
military movement and why they needed to take the course. Likewise, 70% of the group did not 
feel like the class was a “waste of time.” However, 20% of the group agreed that they did not 
“understand what they are doing” in the class. Overall, the group indicated an elevated level of 
motivation to attend the class and saw the value and importance of taking the class. 
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The participants were asked to predict their attempts just prior to making each of their 
three video recorded attempts. The predicted scores were based on their previous exposure to the 
skill during the class instruction and deliberate practice sessions. The mean predicted score for 
all video recorded attempts of the cartwheel was 2.37 (SD=1.61). The mean predicted score on 
the vertical rope climb was 3.67 (SD=1.69). The mean predicted score on the shelf was 3.70 
(SD=1.90). After the students provided their predicted performance scores, they completed one 
graded attempt of the skill. The graded attempt was recorded using the student’s video recording 
application on their cell phone. The mean graded score for all video recorded attempts of the 
cartwheel was 1.47 (SD=1.53). The mean graded score on the vertical rope climb was 3.13 
(SD=2.16). The mean graded score on the shelf was 3.33 (SD=2.14). 

Using a repeated measures ANOVA, the findings indicate there was a statistically 
significant increases in scores within the group for the cartwheel and the shelf. Video feedback 
had a statistically significant effect on the performance of the cartwheel, F(2, 18) = 21.50, p < 
.001. Additionally, the participants significantly increased their performance on the shelf, F(2, 
18) = 3.58, p = .049. Contrary to the cartwheel and shelf, the participants did not significantly 
increase their performance on the vertical rope climb, F(2, 18) = 2.62, p = .10. However, the 
group did increase their mean score on the vertical rope climb from their first attempt, M= 2.90, 
to their final attempt, M= 4.10.  Moreover, the students made significant adjustments to their 
predicted scores on the shelf between attempts, F(3, 27) = 4.23, p = .014. The group did not 
make significant adjustments to their predicted scores on the cartwheel, F(3, 27) = 2.57, p = .075, 
or the rope, F(3, 27) = 2.28, p = .10. While the changes in the group’s predicted outcomes were 
not statistically different for the cartwheel or rope, the difference between the predicted and 
actual scores for the individuals within the groups improved significantly for the cartwheel.  

The participants overestimated their abilities on the cartwheel by an average of 1.0 point 
on their first attempt and underestimated themselves by an average of 0.20 points on their final 
attempt. The improvement in their accuracy of predictions on the cartwheel was significant, F(2, 
18) = 14.48, p < .001. The participants had overestimated their abilities on the vertical rope 
climb by an average of 0.40 points and underestimated their skills by an average of 0.40 points 
on their final climb. The group did not significantly improve the accuracy of their predictions on 
the vertical rope climb, F(2, 18) = 3.23, p = .063. While the group did make significant changes 
to their predictions on their performance of the shelf, they did not significantly improve the 
accuracy of their predictions, F(2, 18) = 2.16, p = .14. The group went from overestimating their 
skills on the shelf by an average of 0.20 points to underestimating their scores by 0.50 points.  

Overall, the group saw their mean scores improved in each skill. The group had a mean 
score increase of 1.50 (SD=.71) on the cartwheel. The group had a mean score increase of 1.20 
(SD=1.69) on the vertical rope. Additionally, the group had a mean score increase of 1.40 
(SD=.97) on the shelf (see Figure 1).  

The Pearson’s r correlation analysis for the cartwheel revealed limited correlation 
between the number of practices and the final score, r=0.37, as well as the relationship between 
practices and score improvement, r=0.52. However, for the vertical rope climb there was a strong 
positive correlation found between practices and score improvement, r=0.88, p < .001. There 
was minimal negative correlation found for the shelf between practices and score improvement, 
r=-0.19, and nearly no correlation between practices and their final score, r=-.05.  
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Figure 1 
Average Scores for the Predicted and Actual Attempts 

 
 
Data analysis revealed skill improvement in the participants. Overall, all the participants 

improved their task score on at least one event. Furthermore, half of the participants increased 
their task score on all three events. All the participants identified the video feedback as helpful 
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for improving at least one of their skills. Within the group, 70% of students reported an increase 
in perceived competence, 90% reported an increase in autonomy, and 80% of the students 
reported an increase in motivation. Overall, 90% of the participants recommended the future use 
of the video feedback in the performance of each of the performance skills.  

Major themes that emerged during the qualitative data analysis included clarity of the 
feedback, changes in self-awareness, changes in deliberate practice, and changes in performance. 
The participants identified many benefits from the use of video feedback to inform their skill 
development. Video helped provide greater clarity for the knowledge of performance cues for the 
student as well as a better understanding of their deficient components of the skill. The video 
feedback was also shown to increase the accuracy of their predicted performance. Another 
significant finding from the study was the increase in self-regulation and autonomy that also lead 
to an increase in the use of deliberate practice time. The participants also experienced an increase 
in their motivation to learn while identifying support for both intrinsic and extrinsic motivational 
levels for the class. The study also found video feedback was beneficial for the participants’ 
increased self-awareness and the participants preferred video feedback as their method of 
instructor feedback in physical education classes. 

Implications for Practice 
 This study aimed to improve the feedback process used in the military movement class at the 
service academy by generating data concerning the efficiencies and effectiveness of video 
feedback. The findings from this study support video recordings also offer multiple benefits that 
could assist physical education instructors as well as students seeking a more efficient and 
effective feedback process. Instructors are encouraged to utilize video feedback throughout the 
physical education curriculum to enhance instruction for lower performers within the program. 
The findings of this study also suggest video feedback is an effective method of augmented 
feedback for students struggling with novel physical motor skill progressions. These findings 
demonstrated that students perceived video feedback as an effective method for enhancing skill 
improvement in their gymnastics class. Video feedback helped the study participants provide 
greater clarity for the knowledge of performance cues as well as providing them a better 
understanding of their deficient components of the skill. Additionally, these findings indicated 
video feedback could be used to improve motivation, deliberate practice, competence, and 
autonomy. The utilization of video feedback was shown to improve participants task scores as 
well as increase the accuracy of their predicted performances.  Finally, the participants found 
video feedback to be their preferred method of feedback for learning physical skills. They found 
video feedback to be more beneficial than instructor verbal cues on all performed skills. The 
augmented feedback provided them a clear understanding of their current ability level as well as 
an improved understanding of the areas required to improve. Suggesting that the ability to 
visualize performance cues for the students may also result in faster motor skill acquisition.  
 Another suggestion for the implementation of video feedback is to incorporate peer feedback 
into the process. Allowing a partner feedback loop reduces the requirement for the instructor to 
serve as the lone source of feedback in the learning process. A peer could video record a practice 
attempt and then review the footage with the student. Reviewing the video should help students 
gain awareness of the key components of the skill while seeking methods for how to improve 
upon their deficiencies. In addition to helping reduce the time requirements of reviewing video 
during the class period, students could have their attempts recorded and then review the footage 
after class on their own time. 
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Limitations 
The study relied on self-reported ratings for perception of feedback effectiveness. The 

study also included only the lowest performing female members of the class. Higher performing 
students may not see as much benefit from video feedback regarding their skill development or 
as a source of motivation. Another limitation of the study was a small sample size of ten 
participants which decreased statistical power of the study and is not representative of the student 
population at large. However, the small sample size was selected due to the population of 
available participants for the study. Finally, the study examined a unique population and unique 
set of skills. While the fitness levels of the selected participants may be below average of their 
peers at the academy, they have an average level of fitness when compared to their peers at other 
universities. The selected skills are unique to the requirements of the military academy and are 
not a common skill found in many physical education courses. 
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Graduate Instructors’ Technostress of Engaging in Emergency Online Teaching During the 
COVID-19 Pandemic 

  
Abstract 

 
This study investigates graduate instructors' technostress before and during the COVID-19 
pandemic, and the relationship between instructors’ technostress with their TPACK 
competencies and institutional-colleague support, respectively. Results show a significant 
increase in instructors’ technostress level during the COVID-19 online teaching period (t (27) = -
5.74, p<.01). Instructors’ TPACK competencies were significantly and negatively correlated 
with their technostress, while the institutional-colleague support was not significantly associated 
with their technostress. The findings suggested that institutions may consider providing 
pedagogy courses, including TPACK competencies, to help graduate instructors decrease 
technostress. 
 
Keywords: technostress, online teaching, TPACK, higher education  
 

Introduction 
 

In early 2020, most educational institutions in the United States rapidly transitioned from 
face-to-face instruction to online teaching due to the COVID-19 pandemic. According to Hodges 
et al. (2020), while this method is currently called “online teaching,” it is not planned online 
teaching but rather a crisis-promoted emergency remote teaching, which differs from online 
teaching before the pandemic. This teaching method is new to most instructors, and the use of 
technology has become a necessity rather than an option (Özgür, 2020; Panisoara et al., 2020), 
which may have led to stress deriving from technology use during online teaching (Joo et al., 
2016). Technostress, first introduced by Brod (1984), is defined as “a modern adaptation disorder 
resulting from the inability to use current computer technologies effectively” (Özgür, 2020, p. 1). 
While technostress research has been conducted extensively across different workplace settings, 
studies investigating educators’ technostress are still rare (Çoklar et al., 2017). Among the few 
studies, Boyer-Davis (2020) discovered that college faculty suffered significantly more 
technostress during the pandemic than before the pandemic. Estrada-Muñoz et al. (2020) also 
found that during the pandemic, instructors’ stress and anxiety associated with the application of 
educational technology grew exponentially over time. These implied that more studies are 
needed to understand educators’ technostress to better support them in navigating the emergency 
online teaching.   

Across the different groups of educators, graduate instructors received very little concern 
in educational research. But in reality, graduate instructors have become a significant teaching 
force for supporting undergraduate education in the United States (Douglas et al., 2016), and the 
preparedness of graduate instructors could directly impact the quality of education (Fong et al., 
2019). Despite its significance, the support and training provided to them were quite limited 
(Luft et al., 2004), and few studies have been conducted to evaluate the impact of this support 
provided (Fong et al., 2019; Wyse, 2010). To better understand graduate instructors’ teaching 
conditions in the United States, this study investigates their technostress levels before and during 
the COVID-19 pandemic and examines the factors that led to their technostress and ways to cope 
with it. 
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Literature Review 
 

Numerous scholars have investigated factors influencing faculty’s technostress in 
teaching. Previous literature has noted that personal and environmental factors are major ones 
resulted in instructors’ technostress (Matthews et al., 2004; Özgür, 2020). 
 
Personal Factors 

In a study, Fuglseth and Sorebo (2014) discovered that the instructors’ low-level 
individual ability (e.g., technological literacy, mental competencies) was an essential reason for 
their technostress. Some other personal factors, such as instructors’ negative beliefs and 
resistance to applying computer technology into their teaching, were also identified by 
researchers (Harahap & Effiyanti, 2015). Likewise, a recent study by Zeeshan et al. (2020) 
examined the technostress of university faculty due to their lack of pandemic preparedness and 
sudden transition to online teaching during the pandemic in Pakistan. They discovered that in 
addition to technical issues such as internet connections, power disruptions, camera and voice 
quality, instructors’ personal factors (including fear of using technology in class) were resulted in 
their technostress during the pandemic. Panisoara et al. (2020) also claimed that instructors’ 
intrinsic motivation could effectively reduce their technostress. 

Among a number of personal factors, Joo et al. (2016) proposed that teachers’ 
competencies to teach with technology (developed from the Technological Pedagogical Content 
Knowledge - TPACK) are highly related to their technostress in teaching. TPACK is a 
framework that introduces the relationships between three basic components of knowledge 
(technology, pedagogy, and content) (Koehler & Mishra, 2008, 2006). Meanwhile, at the 
intersection of the basic knowledge are the four overlapping domains elaborate on integrating the 
three circles (Mishra & Koehler, 2006). In total, seven components are included in the TPACK 
framework (see Figure 1). Briefly, Technology Knowledge (TK) refers to the knowledge about 
various technologies (Schmidt et al., 2009), and Content Knowledge (CK) is the “knowledge 
about actual subject matter that is to be learned or taught” (Mishra & Koehler, 2006, p.1026). 
Pedagogical Knowledge (PK) refers to the methods and processes of teaching (Schmidt et al., 
2009), and Pedagogical Content Knowledge (PCK) is the content knowledge that deals with the 
teaching process (Shulman, 1986). Technological Content Knowledge (TCK) is related to the 
knowledge of how technology can create new representations of specific content (Schmidt et al., 
2009), and Technological Pedagogical Knowledge (TPK) refers to the knowledge of how various 
technologies can be used in teaching. Technological Pedagogical Content Knowledge (TPCK) 
refers to the knowledge required by teachers for integrating technology into their teaching in any 
content area (Schmidt et al., 2009). Many studies have been conducted to apply the TPACK 
framework into understanding teachers’ knowledge of integrating technology into teaching (e.g., 
Archambault & Crippen, 2009; Hughes et al., 2020). However, since our current study focused 
on understanding the influence of technology-related self-efficacy for online teaching during the 
pandemic, only TK, TPK, and TCK were used to examine graduate instructors’ technostress. 
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Figure 1. 
The Components of the TPACK Framework (graphic from http://tpack.org/) 
 

 
 
Environmental Factors  

Previous studies (e.g., Fuglseth & Sorebo, 2014; Ragu-Nathan et al., 2008; Salanova et 
al., 2013) found a lack of environmental support, such as technical support, information- and 
communication-technology use facilitators, can result in technostress. Additionally, Al-Fudail et 
al. (2008) noted that the lack of fit between teachers and the technological environment, 
specifically, the unbalance between demands of the technological environment and teachers’ 
abilities, as well as teachers’ needs and supplies, cause instructors’ technostress. 

Joo et al. (2016) proposed that school support is an external factor, and the external 
regulation could enhance instructors’ stress to a large extent (Panisoara et al., 2020). Panisoara et 
al. (2020) also emphasized that the school context has a significant impact on teachers’ 
technostress. Vladut and Kallay’s (2010) study found that increased school demand for 
technology use creates technostress among instructors. Dong et al. (2020) also identified 
administration support that denotes infrastructure and technical assistance and collegial support 
from colleagues as critical environmental factors related to teachers’ use of technology. 

In summary, the above research findings suggest that the major reasons for teachers’ 
technostress include teachers’ personal and environmental factors. Dong et al. (2020) framed a 
structural model showing the relationships among teachers’ technostress, TPACK, computer 
self-efficacy, administration support, and collegial support. They found that TPACK can help 
teachers deal with psychological stress caused by technology use and suggest strengthening 
teachers’ TPACK skills through school support and increasing teachers’ computer self-efficacy. 
Özgür (2020) also noted a negative relationship between teachers’ technostress levels and school 
support and TPACK competencies. TPACK negatively affects teachers’ technostress, and 
teachers’ technological integration competencies could significantly decrease teachers’ 
technostress levels caused by ICT use during the education-training process.  

Overall, limited studies have been conducted to investigate technostress among graduate 
instructors, the associations between their personal factors, mainly TPACK competencies and 
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